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1.0 INTRODUCTION

Mountain Valley Pipeline, LLC (Mountain Valley), a joint venture between EQT Midstream
Partners, LP and affiliates of NextEra Energy, Inc., WGL Holdings, Inc. Vega Energy Partners,
Ltd., RGC Midstream, LLC, and Con Edison Gas Midstream, LLC, is seeking a Certificate of
Public Convenience and Necessity from the Federal Energy Regulatory Commission (FERC)
pursuant to Section 7(c) of the Natural Gas Act authorizing it to construct and operate the proposed
Mountain Valley Pipeline (MVP) Project located in 17 counties in West Virginia and Virginia.
Mountain Valley plans to construct an approximately 301-mile, 42-inch-diameter natural gas
pipeline to provide timely, cost-effective access to the growing demand for natural gas for use by
local distribution companies, industrial users and power generation facilities in the Mid-Atlantic
and southeastern markets, as well as potential markets in the Appalachian region.

The proposed pipeline will extend from the existing Equitrans, L.P. transmission system and other
natural gas facilities in Wetzel County, West Virginia to Transcontinental Gas Pipe Line Company,
LLC’s (Transco) Zone 5 compressor station 165 in Pittsylvania County, Virginia. In addition to
the pipeline, MVP project components will include approximately 171,600 horsepower of
compression at three compressor stations along the route, as well as measurement, regulation, and
other ancillary facilities required for the safe and reliable operation of the pipeline. The pipeline is
designed to transport up to 2.0 million dekatherms per day (MMDth/d) of natural gas. Resource
Report 1 provides a complete summary of the MVP project and a general location map of the MVVP

components.

This Karst Hazards Assessment (KHA) presents the results of desk top review and field
reconnaissance identifying karst hazards. The KHA is part of the MVP Resource Report 6, which
was prepared and organized according to the FERC Guidance Manual for Environmental Report
Preparation (August 2002). Resource Report 6 describes existing geologic setting and resources,

potential impacts, geologic hazards and mitigation in relation to MVVP components.

Mountain Valley previously submitted interim drafts of the KHA to FERC in October 2015 and
April 2016 that identified karst features and associated hazards along the initial proposed

alignment and various alternatives of the MVP. The current KHA submitted herein presents an
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assessment of karst features and associated hazards within 1/4-mile of the currently October 2016

proposed route.
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2.0 KARST FEATURES AND ASSOCIATED HAZARDS

Figure 1 illustrates the proposed MVP alignment and alternatives (including the current October
2016 proposed route) that are underlain by karst terrain. Figure 2 and Figure 3 illustrate more
detail in terms of MVP alignment and alternatives underlain by karst terrain in West Virginia and

Virginia, respectively.

Karst features within ¥%-mile (generally termed the secondary karst buffer) and within 150 feet
(corresponding to the construction easement) of the October 2016 proposed route were identified
through desktop review of public and proprietary data (discussed below). Field confirmation was
completed on properties where landowners allowed access in order to verify the desk top review

results and identify previously unmapped karst features.

Karst features identified within the secondary karst buffer (%2 mile) and the construction easement
(150 feet) are summarized in Table 2, and are illustrated in Map Sheets 1 through 37 in Appendix
A. Karst features associated with minor potential for impact are highlighted in yellow, and with
moderate potential for impact in orange. Mountain Valley made numerous adjustments to the
proposed MVP alignment to avoid significant karst features (note that there are no red highlighted
karst features or concerns in Table 2). Karst features that are at negligible risk from pipeline
construction, or pose negligible risk to pipeline construction and long-term operation, are not

highlighted in color in Table 2.

Mountain Valley prepared a Karst Mitigation Plan (under separate cover) that provides mitigation
protocols for karst features that cannot be avoided through minor variations within the construction
easement. Mountain Valley will deploy Karst Specialist inspection teams during construction to

monitor karst features and provide recommendations for avoidance or mitigation.

2.1 Methods for Desktop Review and Field Reconnaissance

The KHA was completed under the direction of the Project Karst Specialist, who holds
qualifications of a professional geologist having direct work experience with karst hydrology and
geomorphic processes. The Karst Specialist team has over 70 years of combined direct field
experience evaluating karst features in southern West Virginia and Southwest Virginia (the
vicinity of the proposed MVP alignment).
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Desk top analysis and field reconnaissance was focused on a 1/4-mile buffer from the proposed
alignment (termed herein the secondary Kkarst buffer), which incorporated the 150-foot lateral
construction easement. The secondary karst buffer was expanded beyond Yi-mile where the
likelihood of karst feature occurrence was deemed to be high. Certain carbonate bedrock
formations in southern West Virginia and southwest Virginia are more prone to karstification than

are others, and the desktop review and field reconnaissance were focused accordingly.

Desk top analysis included review of publicly available data sources, and data provided by the
Virginia Speleological Survey (VSS) or West Virginia Speleological Survey (WVASS). Location
information for many karst features was taken from information collected by volunteer amateur
cavers, continuously compiled since the early 1940s. Many of these historically-documented karst
features, originally mapped on 15-minute USGS topographic quadrangle maps, were transcribed
onto more modern 7.5-minute topographic maps and location coordinates estimated. It is noted
that information included in the desk top review that was provided by the VSS or WVASS are not
associated with guarantees by these sources for accuracy or correctness of any information. Field
verification was conducted (where property owner permission was granted) to verify a mapped
karst feature and to identify previously undocumented karst features.

The KHA greatly expanded the knowledge base regarding local karst features. More than 12 new
cave features were identified. Numerous previously undocumented springs and insurgences were
identified and mapped. As well, locations of previously identified features were confirmed and
updated. Equally important to identifying karst features, is documenting a lack of karst features in
areas that previously had little to no historic karst review. Direct interaction with property owners,
commenters, and state agencies during the KHA process facilitated karst feature identification and
this additional knowledge will serve as an asset to future karst research efforts. Mountain Valley
adjusted the proposed alignment in numerous locations to avoid karst features and mitigate

associated hazards using the information gathered through the current and previous KHA efforts.

2.2 Coordination on Geologic Formation Names

The discussion of karst-related hazards presented below includes references to specific geologic
formations, and to support that discussion the generalized stratigraphic column from McDowell

and Schultz (1990) is presented below, to identify the major rock types in the karst area.
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Figure 5. Generalized columnar section for rocks in the Giles County area of Virginia and West Virginia.

Structural and Stratigraphic Framework, Giles County, Virginia and West Virginia - E5

From McDowell and Schultz, 1990
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For added clarity, we note that geologic formations comprising the local karst terrain are referred
to by different names, particularly between practitioners in West Virginia versus Virginia. The
geologic mapping work of McDowell and Schultz (1990) presented a useful correlation for

formation names, as reproduced below (Table 1).
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2.3 Karst Features Identified

Karst features located within the secondary karst buffer (minimum Y-mile) and construction
easement (minimum 150-feet) of the proposed MVP alignment are summarized in Table 2. The
karst features presented in the summary table were mapped or otherwise recorded through desktop
review. Features that were further characterized through field observation are specifically noted in
Table 2. A description of the feature, potential impact to avoid or mitigate, and recommendations
are included in Table 2. Note the color-code system for karst features (e.g., white is negligible
risk; red is notable risk, etc.). The Kkarst features identified in Table 2 are also shown in the
corresponding Map Set provided in Appendix A. Note that the karst features listed in the specific
route table includes a cross-reference to the map sheet. Each karst feature listed on Table 2 is
associated with a unique identifier number for cross reference to route maps (see Map Sheets in
Appendix A).

2.4  Karst Feature Mitigation

Refer to the MVP Karst Mitigation Plan for a detailed discussion on karst hazard mitigation
where an identified feature cannot be reasonably avoided within a proposed construction easement,

or where an unidentified feature is encountered during construction.
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2.6  Figures 1 Through 3
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Table 2 — Karst Features and Hazards Analysis
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Appendix A

Map Sheets (1-37) for Karst Hazards Assessment

Karst Hazards Assessment — October 2016 Proposed Route Mountain Valley Pipeline
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